Many companies apply Design for X principles to consider production and product lifecycle cost implications in the early phase of product development. In these companies, representatives of different Design for X disciplines form a specific group of internal stakeholders. This single case study constructs a stakeholder salience assessment framework and uses the framework to analyze internal stakeholders' salience in product development in the case company. As the main result, the compared stakeholders are sequenced and their relative saliences are valued and visualized. In that single case, product management representatives perceived Design for Testing as clearly the most salient stakeholder being four times more salient than Design for Packaging. The framework and assessment procedure are applicable to use in other contexts and companies. This study exemplifies usage of the framework but the results are not generalizable. After salience assessment a company may take corrective actions to increase or decrease the salience of specific stakeholder group, to disband an internal stakeholder group, to consolidate some stakeholder groups together, or to segregate a Design for X group into several groups. The novel approach of this study is to apply the stakeholder salience assessment framework in product development context.
Introduction
To succeed, companies must create products which meet customer needs and fulfill a multitude of varying re-quirements [1] . These requirements often originate from a large number of stakeholders with various interests. A specific group of internal stakeholders may be formed from representatives of Design for X (DFX) disciplines. These DFX stakeholders work to incorporate relevant product lifecycle aspects in product development [2] . The generic aim of DFX is to ease the product flow in downstream operations and to reduce the total lifecycle cost of a product [3] . As even the majority of product lifecycle costs are dictated in the early design phase, DFX principles and tools are adopted in many companies to consider the cost implications of design decisions [4] .
A stakeholder is any group or individual who can affect or is affected by a product [5] . Different stakeholders vary in importance and in authority, in other words in salience, during product development. Salience is a dynamic stakeholder characteristic which varies according to time, the lifecycle phase and a product type. Mitchell et al. divide salience into three attributes: power, legitimacy and urgency [6] . For successful product development and efficient delivery, it is essential to manage stakeholders depending on their salience. Product managers play a key role in determining the salience of stakeholders since they have to balance limited time and resources for development with high expectations for the product in terms of cost, performance and quality [7] .
The literature includes extensive studies on how to develop products and the critical success factors for product development [1] [8] . However, relatively few attempts have addressed the issue of who really matters in product development or what is the weight of different stakeholders. The number of stakeholders can be high and naming all kinds of stakeholders can be ending on a long list [9] [10] . However, the primary stakeholders cannot be more than ten, otherwise it will be impossible to operate and deal with requirements set by these stakeholders (see e.g. [11] [12] ). Stakeholder management has recently been an issue in project management research [13] - [15] . We aim to extend this issue to the product development research field by providing a practical example of analyzing the saliences of internal stakeholders.
Our objective is to create and test a framework for defining and analyzing DFX stakeholders' saliences in product development. The objective is further defined by the following research questions: 1) How can stakeholder salience be analyzed in product development?
2) How does salience of internal stakeholders vary in the case company?
To reach the objective an industrial case study was designed and conducted. During the study design, the stakeholder salience model [6] was adapted into analytic hierarchy process (AHP). The first research question is answered by setting up the AHP salience assessment framework for product development context in a case company. Then the second research question is answered by testing the AHP salience assessment framework for determining the salience of the stakeholders. This empirical part of the study was conducted in the case company which develops ICT system products. The case study aimed at analyzing the current state of the DFX stakeholders' salience in the case company. The study is both descriptive and normative.
To begin, this study reviews the current literature of stakeholder management and design for X. Then the study methodology is presented. Next the different types of stakeholders are named by the case. After this, the empirical case and the results are presented and analyzed. Finally, results are discussed with managerial implications and our conclusions are drawn.
Literature Study
Product development in the context of large scale ICT systems includes several participating groups, each with their own needs and requirements. An important issue for the product development is identifying and analyzing stakeholders who can have an influence over the design and development outcomes and decisions [16] . In general, stakeholders are "people or groups who are directly or indirectly affected by a project, as well as those who may have interests in a project and/or the ability to influence its outcome, either positively or negatively" [17] . Internal stakeholders, as understood in this study, are positioned and operating within the company in question. Influence can be assessed through the stakeholder identification and salience model.
Stakeholder Salience
Stakeholder salience describes "the degree to which managers give priority to competing stakeholder claims" [6] . Thus, the more salient stakeholder the more management attention is paid. Stakeholder salience is sum of three individual attributes: power, legitimacy and urgency. The number of attributes that a stakeholder has is directly related to the salience and the degree to which managers give priority to the stakeholder claims [18] . Saliences of stakeholders are varying during product development and therefore it means that some stakeholders can try shape their salience attributes in order to get their voice heard [6] . External stakeholders are those who engage different kind of activities to shape their salience [13] .
The first attribute, power, defines probability that one stakeholder within a social relationship is in a position to carry out his own will despite resistance. This means that stakeholder A can get stakeholder B to do something that B would not otherwise have done [6] . The type of resources used to exercise power is also explaining the bases of power [18] . The base of power can be coercive, utilitarian or normative. Coercive is based on the physical resources of force, violence or restraint. Utilitarian power is based on material or financial resources. Normative power is based on symbolic resources [19] . Because power can occur in many forms, the structure of the development network and the position of the stakeholders in a network must be taken into account.
Legitimacy is "a generalized perception or assumption that the actions of an entity are desirable, proper or appropriate within some socially constructed system of norms, values, beliefs and definitions" [20] . Usually product managers are more willing to pay attention to stakeholders whose claims they perceive to be legitimate [18] . Legitimacy can stem from individuals, organizations or society. However, even if a stakeholder has a legitimate claim, it may not be salient in the eyes of the product manager unless the stakeholder has power to enforce the claim [6] . For example, contractual relationships with the product increase the power and therefore stakeholders that do not have a contractual relationship, are often neglected [13] . This can be seen that customer and sales representatives as well as production representatives overrule those not directly involved to the product, such as representatives of environmental issues.
The last attribute is the urgency of the stakeholders' request. Urgency is "the degree to which stakeholder claims call for immediate attention" [6] and it is based on two features: criticality and time sensitivity. The criticality refers to the importance of the claim to the stakeholder and time sensitivity is the degree to which managerial delay in attending to the claim or relationship is unacceptable to the stakeholder [6] [13] . Basically, urgency can be understood as an interest of the stakeholder. In the ICT system development, the negative consequences that refer to the product feasibility and implementation seem to be important factors that increase the urgency of the claims [17] . Despite the urgency is not as concrete attribute than power and legitimacy, it does not decrease the importance of it. Urgency determines the dynamics of stakeholder salience and the interactions between stakeholders [6] . Salience attributes are illustrated in Figure 1 as the basis for the assessment framework building in this study.
Design for X
Design for X (DFX) approaches product design and development from certain production and product lifecycle aspects, such as assembly, manufacturability and environment [2] . DFX presents a systematic approach to implement concurrent engineering [10] [12] [21] . The generic aim of DFX is to ease the product flow in downstream operations and to reduce the total lifecycle cost of a product [3] . Correspondingly, design cost tends to increase as a result of DFX and that presents the trade-off for potential benefits in product costs [22] .
In a typical business context, design for X is focusing on five to nine relevant aspects at a time to improve product design in respect of these aspects [11] . DFX concept has emerged in Design for Manufacturing (DFM) and Design for Assembly (DFA) fields [3] [23] . During last two decades DFX has evolved to cover tens of varying aspects, tools and methods and that evolution has widened DFX from the original product scope into system and eco-system scopes [22] . However, the concept of DFX is ambiguous and the application fields of DFX are diverged [10] . Next most established and mature DFX disciplines in product scope are briefly studied to clarify the field. In addition, there are plenty of others emerging disciplines, such as DFS (Design for Services) and DFSC (Design for Supply Chain), which are recognized in literature are not that established practices in general [3] [12] [22] .
Design for assembly. DFA is one of the two original DFX aspects which aim product design that is economically assembled by the most appropriate assembly system [3] [23] . Designers pay attention to the assemblyrelated aspects, such as fastening methods, symmetry of the parts, size of the parts and angles of insertion. DFA methodology aims to simplify the design by minifying number of parts, and easing their insertion [23] .
Design for Manufacturing. DFM as another original DFX aspect focuses on manufacturing process capabilities and cost estimation of parts when designing product attributes [3] [12] . DFM, together with DFA, makes the product easier to manufacture and with lower costs [3] .
Design for packaging. DFP ought to establish an effective trade-off among the three crucial factors of packaging: physical dimensions, package strength and package shape [21] . The main function of packaging is purely technical so that it helps to protect, maintain and minimize the waste of a product while adding convenience and providing the customers with essential product information [24] .
Theoretical Framework
Design and development of systemic products is characterized by the involvement of multiple stakeholders from the wide variety of fields. Stakeholder networks can often be extremely complex, particularly in large scale systems where the number of different stakeholders can be huge [25] . In products, many different interest and requests must be considered and therefore an important issue for the product management is to identify and analyze stakeholders who can have an influence over decisions [6] [15] and an impact on development performance.
Stakeholder analyzing is crucial for the success of the product, but effective stakeholder identification and management is a challenging task. In addition, stakeholder salience may be varying during a project and thus stakeholder management is a continuous process. Mitchell et al. [6] have stated that power (P) by itself does not guarantee high salience, but it gains authority through legitimacy (L) and it gains exercise through urgency (U). In addition, legitimacy gains its rights through power and voice. Common proposal is that power and legitimacy are the core attributes and are together forming an authority, but urgency determines the criticalness and timesensitiveness of claims and salience. More specifically, stakeholders can be divided into four classes based on how many of the salience attributes they possess [6] . The classification and generic description are presented in Table 1 .
Methods
Case study was selected to the primary research method to assess DFX stakeholders' salience in design and Demanding stakeholder … "mosquitoes buzzing in the ears" U (urgengy)
Non-stakeholder "Not salient" … potential stakeholder or not stakeholder at all -development of complex ICT products in the case company. This method is preferred when the focus is in a contemporary phenomenon within real-life context where the researcher has little control over events [26] . Furthermore, single case strategy is used in order to cover company specific DFX context and meet the testing objective. Research process is illustrated below in the Figure 2 .
The case company is a large global ICT system provider. The case company has applied DFX concept over a decade and they have globally defined and organized DFX disciplines. Based on the case company documentation and discussion with a management representative, following seven DFX stakeholders were selected as most relevant for this case study: Design for Testing (DFT), Design for Assembly (DFA), Design for Packaging (DFP), Design for Serviceability (DFS), Design for Supply Management (DFSM), Design for Demand/Supply chain (DFDS) and Design for Environment (DFE). All of these are internal stakeholders for product development, although DFE, for example, represents typically bunch of external stakeholders affecting to company.
Case Study Design
Salience is defined as "the degree to which managers give priority to competing stakeholder claims" [6] . Thus, this study considers salience by approaching product management representatives in the case company and studying their perceptions to the DFX stakeholders. Stakeholders' salience is depending on the distribution of power (P), legitimacy (L) and urgency (U) that each stakeholder possesses. In the interviews, product managers were asked to compare each DFX stakeholder against each other by relative scale [27] , see Table 2 . Comparison matrixes (size 7 × 7 in this study) were established for pairwise comparisons. The purpose of the pairwise comparisons was to put the DFX stakeholders in order of importance based on their saliences.
Data Collection and Analysis Procedure
The data was collected by interviewing 12 product management representatives and asking them to compare DFX stakeholders. Every respondent fulfilled three pairwise comparisons matrixes, one for each salience attribute. Empirical studies [15] [29] indicate that the attributes were roughly of equal importance, but power is little more important than the others. In this study, the salience was calculated weights as power (P = 0.4), legitimacy (L = 0.3) and urgency (U = 0.3) according to [15] . The prioritization of stakeholders was calculated using a weighted average of those three priority vectors.
When all the pair wise comparisons are made, the priority vectors (eigenvectors) can be calculated as follows: each element of the matrix is divided by its column total and then priority vector can be obtained by finding the row averages. After that the consistency of comparison is determined by using the eigenvalue (λ max ) to calculate the consistency index (CI), CI = (λ max − n)/(n − 1). After that, the consistency ratio (CR) can be calculated by dividing the CI with an appropriate value of random index (RI), CR = CI/RI, and in the case of 7 × 7 The inverse values were automatically assigned in each pairwise comparison [27] [28] . matrix RI = 1.32 [28] . If CR does not exceed 0.10, it is acceptable, but if it is more than that, the judgment matrix is inconsistent. Then it should be reviewed and improved [27] [28].
Results and Analysis
As a main result, the total salience of the DFX stakeholders is presented in Table 3 , where the consistency ratio (CR) is presented as well.
Product managers in the case company perceive DFT as the most salient DFX stakeholder for product development while DFP is experienced as the least salient stakeholder. The salience of DFT is four-to fivefold as compared to DFP which means essentially higher salience by Saaty's [27] comparison scale. The rest of DFX stakeholders have moderately more salience than DFP but moderately less salience than DFT. DFA is the second most salient DFX stakeholder followed by DFE and DFS. However, salience differences among these five middle DFX stakeholders are not significant and the results are more suggestive in this respect. The consistency ratio is near to the limit (0.1) meaning that data includes acceptable amount of inconsistencies. Previous AHP studies indicate that when the amount of compared factors exceeds five, CR tends to rise over the limit [30] [31]. For more detailed analysis, the results are presented against each salience attribute in Table 4 .
Common fact is that most salient stakeholder for any market-driven product development is customer. Customer can be seen as a definitive stakeholder whose requirements must be identified and perceived by product management for new product success [32] . In case of complex ICT products, the requirements of internal stakeholders must be perceived too to avoid developing fuzzy offering which results problems in operations, such as testing and after sales services [33] . The results illustrated in Figure 3 show an example how product managers perceive the salience internal stakeholders in product development.
The stakeholders are briefly characterized below using the classification presented earlier in Table 1 . Design for Testing. DFT has the highest urgency and power and second highest legitimacy among DFX stakeholders. DFT is experienced almost as a definitive stakeholder and thus, comparable to customer. DFT requirements are likely to be acknowledged and attended to by product management.
Design for Assembly. DFA with second highest urgency and power can be characterized as a demanding or even a "dangerous" stakeholder for product development. DFA may present coercive requirements which, if ignored, could violate product development. Table 3 . Stakeholders' salience in product development from product management viewpoint.
Stakeholder Salience
Design for testing 23.4 Design for assembly 17.8
Design for services 14.7
Design for environment 13.8
Design for supply management 12.4
Design for demand/supply chain 11.9
Design for packaging 6.0
Consistency ratio CR 0.099 Table 4 . Stakeholders' legitimacy, urgency and power. Design for Services. DFS has third highest legitimacy and power indicating that it could be a dominant stakeholder. They may expect and receive much of product managers' attention and their requirements matters to product management.
Design for Environment. DFE has the highest legitimacy and average level power but low level urgency. DFE legitimate standing as perceived by product management may be explained by the case company's strategic emphasis on the environmental sustainability. DFE can be characterized as a discretionary stakeholder who may not pressure product management. DFE requirements are not typically highly prioritized unless they cannot gain more power e.g. from customer.
Design for Supply Management. DFSM has a similar profile as DFA but less salience. DFSM may also present coercive requirements which, if ignored, could violate product development.
Design for Demand/Supply chain. DFSC has average level urgency and low level of legitimacy and power. Thus they could be characterized as a demanding or dependent stakeholder. DFSC may need the power of other stakeholders to get their requirements highly prioritized.
Design for Packaging. DFP has relatively low salience and it can be seen almost as a non-stakeholder for product management. Certainly their requirements are likely to be passed over by product management, or they do not need a much management attention and priority. DFP may be more salient in designer level or to certain volume products.
Discussion
No organization is an island and successful product development usually requires the interaction with several stakeholders, both internal and external. A lack of understanding of the interest groups, their salience and potential to influence during the product lifecycle is a major challenge. To achieve product success, it is essential to understand both the objectives of stakeholders and the means through which their interest can affect the design and development [18] .
Stakeholder salience is defined through power, legitimacy and urgency. The importance of different stakeholders depends on the possession of stakeholder attributes. Stakeholders that product management perceives to have high salience are usually noticed and listened more carefully than those who do not possess salience [6] . Low salience does not mean that stakeholder requirements are not listened to, but the execution of those is completely a different thing. Usually, requirements that are easy to adapt and can have a positive impact on a product and development performance are paid attention to.
DFX stakeholders are typically representatives of production and product lifecycle functions. They gather and hold empirical design knowledge based on impacts of earlier designed and delivered products. Using that knowledge, DFX stakeholders aim to formulate design guidelines and principles as well as requirements to improve new product design and development. As the results of this study show, there are differences among the DFX stakeholders and their actual saliences in product management level. The reasons of differences are not studied in this paper and this leaves room for interpretation in the company-wide and for further studies by academics.
Practical Implications
During the development stakeholders are stating different kind of needs, design rules, guidelines, wishes and suggestions. In order to maximize the overall product value and outcome with resources available, product management must prioritize those. The requirements coming from customers are often prioritized more important than those coming from the internal stakeholders. However, managers may prioritize internal stakeholders' requirements very differently.
Stakeholder management can be made easier and more systematic through the early involvement of stakeholders, lifecycle perspective, systematic management process and proactive behavior [17] . However, this practical case study shows that despite the efforts made for DFX early involvement to product development, there may be notable differences between DFXs. Because of different roles and responsibilities, stakeholders are not equal to each other. Therefore stakeholders should not be handled as a one crowd but they should be divided into groups that reflect stakeholders' roles better. Then requirements and stakeholders can be managed more efficiently and systematically.
Business and customer needs as well as companies' design and production capabilities are evolving. This evolution may, in turn, affect to potential groups and sub-groups of internal stakeholders. The salience assessment framework utilized in this study may help to recognize the shifts happened in management perceptions towards internal stakeholders. After salience assessment a company may take corrective actions to increase or decrease salience of specific stakeholder group, or even disband an internal stakeholder group. In addition, a company may consolidate some stakeholder groups together, or segregate a group into several groups. It is always topical question for companies applying DFX methods that which are the relevant Xs and how optimize the trade-offs between design cost, lifecycle cost and product value. Ideally, there might be only one integrated DFX stakeholder which could cover the full spectrum of the product lifecycle and resolve conflicts between internal stakeholders before guiding development [22] . In practice, companies may continue to focus on maintaining amount of DFX stakeholder groups manageable at a time to avoid unnecessary hassling [11] .
Conclusions
This industrial case study constructs an AHP based framework for assessing stakeholders' salience in product development. A highly salient stakeholder, by definition, has power, legitimacy and urgency in their claims. The usage of the framework is exemplified by studying a single case of DFX stakeholders' saliences in a global ICT system provider's product development. The case study presents the utility and limitations of AHP for studying stakeholder saliences.
As the main result the compared stakeholders are sequenced and their relative saliences are valued and visualized. In that single case, DFT was perceived as clearly the most salient stakeholder and DFP was perceived as clearly the least salient stakeholder by product management of the case company. Thus, DFT can be defined almost as a definitive stakeholder who claims managers have a clear and immediate mandate to attend to and give priority. In turn, DFP seems to be a latent stakeholder whose claims are not easily attended by managers. The difference between these DFX disciplines is significant, or essential in the relative scale. However, except DFP, saliences among all the DFX groups in the case company are relatively indifferent.
In this paper, the main focus has been in the nature of stakeholder management in the stakeholder salience model [6] and case company's DFX organization. Stakeholder salience is built on the attributes of power, legitimacy and urgency. The model suggests that all of the salient stakeholders matter. After salience assessment a company may take corrective actions to increase or decrease salience of specific stakeholder group, to disband an internal stakeholder group, to consolidate some stakeholder groups together, or to segregate a DFX group into several groups. The novel approach of this study is to apply stakeholder salience assessment framework in product development context.
Limitations and Further Research
The case makes generalization possible mainly in analytical sense, not in statistical sense. As result of AHP, stakeholder saliences are described in a relative scale, not in absolute measures. This must be considered when interpreting the results.
Our study focuses on DFX stakeholders' salience perceived by product management. The same issue could be studied in product engineering level. Potential future research could include analyzing DFX stakeholders' saliences in product development project teams. Further research is needed to develop a method to define required salience in the early phase of product development i.e. how to weight stakeholders of a project. Further research and development could include also improve AHP as a research tool. The improved AHP tool could analyze consistency of the answers instantly, give feedback to a respondent about consistency ratio and requesting revision of the answers if necessary.
